The first national nutrition survey of Thailand in 1960 revealed that malnutrition among children and women in this rice-exporting country was highly prevalent. Malnutrition received national-level attention in the 1970s, when a national multisectoral nutrition plan was included in the Fourth National Economic and Social Development Plan (NESDP) (1977-81), followed by effective implementation through Thailand's primary healthcare system and poverty alleviation plan in the 1982-87 NESDP. Nutrition was embedded into primary healthcare, and a community-based nutrition program was successfully implemented through community participation via manpower mobilization and capacity-building, financing, and organization. Growthmonitoring, promotion of infant and young child feeding, and joint financing (government and community) of a nutrition fund were implemented. The poverty alleviation plan made it possible to streamline resource allocations at the national level down to priority poverty areas, which also facilitated microlevel planning. Effective, integrated actions were undertaken using the basic minimum needs approach, wherein community people identified problems and participated in actions with inputs from government personnel. This effective process took about 5 years to put in place. In response, child undernutrition declined significantly. Severe malnutrition was practically eradicated, and it remains resilient despite social and economic challenges, such as the Asian economic crisis in 1977. Currently, stunting and subclinical micronutrient deficiencies remain, while overweight and obesity among children are rising rapidly. A different paradigm and strategy will be essential to address the nation's current nutrition challenges.
The context Situation
In the early 1970s, young children comprised approximately 16% of the Thai population; the average household had five or six persons; and the population growth rate was more than 3% [1] . At this time, sanitary latrine coverage was only 20%, and the percentage of households with adequate, clean drinking water was very low (8.5%). Life expectancy at birth was around 60 years; infant mortality was 51.8 per 1,000 live births; and maternal mortality was 200 per 100,000 live births. Diarrhea and pneumonia were common infections among infants and young children.
The first national nutrition survey was conducted in 1960 through the collaboration of Thai and US nutrition scientists and health experts from the Interdepartmental Committee on Nutrition for National Defense [2] . Protein-energy malnutrition in children and women was the most serious problem in rural areas and among the urban poor. Anemia, vitamin A deficiency, goiter due to iodine deficiency, and deficiencies of thiamine and riboflavin were also common. Dietary intakes of energy and nutrients were low, most likely due to largely plant-based diets. In addition, urinary bladder stone disease was common among young children in endemic northeastern and northern regions.
Early national development policies and plans
Thailand undertook its first 5-year National Economic Development Plan from 1961 to 1966 [1] . The plan focused on infrastructure development, such as transportation and communication. Expansion of hospitals and health centers was a part of the health development plan to provide services to rural areas, although a shortage of medical personnel was a major challenge.
A strategy to produce more medical personnel was included in the second 5-year plan , with compulsory service for medical graduates. District health facility coverage increased from 42% to 55%. In the third 5-year plan , greater efforts were placed on quality development, such as addressing income distribution, strengthening agriculture-related industries and institutions, and controlling population growth. The health sector focused on maternal and child health, family planning, control of communicable diseases, and improved and expanded curative services, as well as environmental health through participation of the people. The impact of family planning was realized, and the population growth rate declined from 31.5 to 26 per 1,000 by 1976. The compulsory service imposed on medical graduates increased the number of physicians in rural health services and upgraded health centers to first-class (i.e., with a resident physician). Moreover, 70% of districts and 68% of subdistricts had health centers.
Policy framework

National economic and social development policy
The fourth 5-year plan (1977-81) focused on social development and expansion of the country's economic development, as reflected in its new title, "National Economic and Social Development Plan" (NESDP) [3] . Aside from infrastructure development, industrial development aimed at export production in the health sector, Health for All was adopted and primary healthcare was begun. The training of Village Health Volunteers (VHVs) began in 1977 and expanded immunization began in 1978. Most importantly, the fourth NESDP included an explicit multisectoral nutrition policy and plan.
Advocating for nutrition improvement and formulating the multisectoral nutrition policy and plan
Malnutrition was brought to the national agenda by the strong advocacy message that the nation's nutritional challenges were not diseases but were the result of social disparities in access to nutritious foods and to knowledge about proper eating in line with the nation's culture and belief systems. Moreover, alleviating malnutrition is a national investment, not a social welfare issue. Improving nutrition required improvements in food supply, distribution, education, basic health services, and resource allocation. Hence, a policy was needed to align multisectoral efforts to simultaneously and holistically address malnutrition.
This stance led to the appointment of a National Nutrition Committee that was composed of high-level representatives from key sectors, including health, agriculture, education, and community development. Two academic research institutions, the Institute of Nutrition, Mahidol University, and the Institute of Food Research and Products Development, Kasetsart University, were included as technical arms of the committee. The committee's secretariat was housed in the national economic and social development office, which provided a neutral platform for formulating detailed action plans for each sector. Common goals for nutrition improvement were also agreed upon so that action plans could be complementary. Priority target populations (vulnerable groups) and nutrition problems (protein-energy malnutrition, iron-deficiency anemia, iodine deficiency, vitamin A deficiency) were identified. The roles and responsibilities of ministerial agencies and academic institutions were also defined [3] .
Small-scale nutrition and other relevant projects (1960s-70s)
After the first survey of the Interdepartmental Committee on Nutrition for National Defense, the nation's medical and scientific communities recognized malnutrition as a major issue among vulnerable groups, especially women and young children. Several smallscale studies were conducted through hospital or community-based projects. The largest study was the Applied Nutrition Program, which was supported by major UN agencies (UNICEF, the World Health Organization [WHO], and the Food and Agriculture Organization) in the 1960s. The Applied Nutrition Program was initiated in 10 villages and was extended to cover 29 additional villages in 1965. This project was largely an education program aimed at correcting protein deficiency and involving personnel from various government sectors, including health, agriculture, education, and community development. Food production and consumption of nutritious foods from habitual diets were promoted. The child nutrition center model also evolved from this experience to provide care for preschool children [4] . Although active collaboration among various sectors was evident, no systematic integration occurred at a high administrative level, and the project's impact was not assessed.
In 1971, the Thai Government funded a joint program between Thailand's Ministry of Public Health and Kasetsart University. Health personnel identified malnourished infants and preschool children. Highprotein supplementary foods were produced and supplied through the health system to the malnourished at child nutrition centers. During the early 1970s, about 380 child nutrition centers were established, but the services reached only about 15,000 children, or less than 1% of malnourished children [5] . Despite multisectoral nutrition planning, each intervention program was implemented vertically and within the delivery and budgetary system of each involved sector S29 Scaling up community-based nutrition program in Thailand without program integration; thus, coverage of programs remained low.
From 1976 to 1980, the Nonghai Project was undertaken as a community-based integrated development project aimed at improving child nutrition [6] . The study yielded several important learning points in terms of how to initiate community participation and how to integrate nutrition and relevant interventions holistically to tackle child malnutrition. For example, curative service was a good entry point to establish trust and, at the same time, provide needed treatment for infections and other common illnesses among children and others in the community. Appropriate technology was introduced for key nutrition activities, such as the simple weighing of children, a growth chart, and simple equipment for processing complementary foods for young children using locally available ingredients [7] . Agricultural production centered heavily on nutritious foods for children and pregnant and lactating women. Key nutrition education messages promoted breastfeeding, proper feeding of infants and young children, and iron supplementation for pregnant women. This process took time for communities to recognize and to appreciate "real needs" (good health and nutrition), as opposed to "felt needs" (material possessions). Nonetheless, child nutrition improved significantly within 18 months of implementation.
Scaling up the community-based nutrition program Embedding nutrition in primary healthcare in Thailand
In a broader context, in the early 1960s the coverage of health services was less than 10% in rural areas. Accumulated knowledge based on a few key smallscale studies in different sites in the country led to a new approach to providing healthcare in the country based on a community participation model. Villagelevel health volunteers were trained to participate in integrated health development activities, supported by peripheral government personnel. Successful improvement in health service coverage materialized after the implementation of community-based self-help healthcare. In 1977, WHO endorsed Health for All, and Thailand adopted primary healthcare as the key strategy for health development in 1978 [8] .
The goal of primary healthcare in Thailand was to improve people's health, especially of those residing in rural and remote areas. Recognizing the country's limited resources for investing in effective health services, Thailand's primary healthcare rested on four main thrusts: community awareness of problems, community participation, self-reliance, and strengthening health service delivery and effective referral. There were eight primary healthcare elements: health education, control of endemic diseases, maternal and child health, immunization, provision of essential drugs, treatment of common diseases, nutrition, and sanitation and safe water supply [8] . There were three main pillars to implement primary healthcare at the community level: community manpower development, community organization, and community financing.
The implementation of primary healthcare evolved in specific phases [9] . The first stage entailed preparing the needed manpower across administrative levels. The most innovative activity was capacity-building for village-level volunteers. Village Health Communicators (VHCs) received 2 weeks of training on practical aspects of health and nutrition, as well as communication to be able to disseminate health information and education. Village Health Volunteers (VHVs) had additional training on simple medical care, including managing essential drug funds or drug cooperatives. At the same time, the capacity of frontline health personnel was also built so they could work as facilitators in supervising communities to manage primary healthcare. The VHCs and VHVs served on a volunteer basis without monetary incentives. In return, they received free medical services for themselves and their families. Another intangible incentive was recognition by peer villagers. In addition, frontline functionaries provided in-service training and continued supervision to strengthen the capacity of these village volunteers.
By 1978, community organizations were already established in some areas, and a village financing scheme was put in place (community self-financing and self-management). The concept was that the government provided a "seed fund, " and community members contributed as shareholders at 10 Baht per family (30 Baht ≈ US$1). The drug fund or drug cooperative was the first model successfully implemented. The Ministry of Public Health authorized an essential drug list, and VHVs were allowed to dispense these simple medicines, while collecting money to use as a revolving fund. The same model was later used to develop a nutrition fund and a sanitation fund.
After successful implementation in a number of villages, the Technical Cooperation among Developing Villages program was established. It was believed that villagers learned best by exchanging experiences with their peers who had similar social, economic, and cultural values. This process was well perceived and relied less on government budgetary inputs for communitylevel capacity-building.
From 1983, further efforts were made to improve the health system, especially strengthening capacity at health centers and within the referral system, increasing the number of district-level hospitals to support primary healthcare, and providing better secondary care. The implementation and expansion of the basic minimum needs approach provided a tool S30 P. Winichagoon for communities to collect relevant data to identify their problems. Moreover, among the four major sectors involved in nutrition and health development, their multisectoral action programs and interventions became more integrated and aimed at improving the Thai people's quality of life.
With respect to nutrition actions, the simple weighing of children under 5 years of age and a growth chart based on a Thai standard were introduced to the community people (volunteers and mothers) for identification of problems ( fig. 1) [10] . Children were weighed quarterly by VHCs or VHVs, with involvement of the mothers as available. The weighed children were then classified as having moderate (second degree) to severe (third degree) malnutrition or as having normal nutrition or mild (first degree) malnutrition. Moderately to severely malnourished children received special attention, consisting of management of infections, provision of free complementary foods processed at the village level, nutrition education for mothers, and subsequent monthly child weighing. If there was no improvement, community members and health personnel would perform a deeper analysis of the causes.
For normal nutrition and mild malnutrition, villageprocessed complementary foods were sold at a low price to families or given free to families that could not afford them. The village-processed complementary food and feeding sessions and nutrition education were key nutrition interventions in primary healthcare beginning in 1982 [7, 10] . To establish the financing scheme for complementary food production, the government provided a startup fund of 3,000 Baht (~ US$100). The village then created a nutrition fund or cooperative in the same manner as that used for initiating the drug cooperative. A revolving fund was initiated out of the sales of the processed foods to other communities. The nutrition fund, however, was not as effective as the drug fund. The food was not always well accepted by children due to its bulkiness, even when it was modified to be similar to familiar dishes. Despite this obstacle, the benefit of this model was increased awareness among mothers that special food is essential during the weaning period. Some VHVs continued to communicate to mothers, using this food as an example of a nutritious food for young children.
Nutrition surveillance for action, or growthmonitoring and promotion as described above, was expanded under the primary healthcare framework. At the community level, capacity-building and the scaling up of village-based health volunteers provided massive manpower for health. There were 10 to 20 volunteers per village, and the ratio of volunteers to households was 1:10-20. The most peripheral health functionary was at the subdistrict level, which covered, on average, FIG 
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Scaling up community-based nutrition program in Thailand 10 villages each. From the 1970s to the 1990s, each health center was run by at least one midwife and one junior sanitarian. In the context of primary healthcare, the village-based health volunteers served as community mobilizers who reached out to children for weighing and to communities for implementing various health and nutrition activities. Health personnel were facilitators who provided in-service training and supervision to the volunteers. As a result, the ratio of mobilizers to households was 1:10-20, and the ratio of facilitators to mobilizers was 1:50-100. In effect, each health functionary supported 50 to 100 village volunteers in health, covering a population of 500 to 1,000 [11] . Combining problem identification and analysis of causes together with the role of community organization, actions were taken using appropriate technology, such as drug cooperatives (provision of essential drugs for simple illnesses) and child growth-monitoring and promotion. Communities began to formulate actions at the community level with support from personnel at the subdistrict and district levels. As the program evolved, a need arose to integrate various activities to avoid duplicating efforts and to maximize available resources. The basic minimum needs (BMN) approach was an important breakthrough in community development ( fig. 2) . Based on the concept of achieving quality of life, eight sets of BMN indicators were developed covering nutrition, health, agriculture, education, and economic and community development. They were tested both for validity and for operational feasibility [12, 13] . Thirty-two practical BMN indicators were finalized and implemented at the community level as a tool for problem identification, as well as for monitoring and evaluating progress based on criteria for success. The prevalence rates of low birthweight and malnutrition in children were included as indicators of child wellbeing. The same indicators were used across sectors and aggregated upward to higher administrative levels. BMN data were collected and analyzed annually by the community with support of personnel from all sectors. The unachieved indicators were identified, and the communities agreed upon which actions could be taken to resolve them using existing resources and capacity, through inputs from the subdistrict or district levels, or through higher budgetary support and inputs for more sophisticated actions. Accordingly, village action plans were developed and requests made for additional government support, if needed [12] . The BMN approach is thus an iterative process of problem identification and problem-solving.
Poverty Alleviation Plan: Macrolevel resource allocations to support microlevel actions
The Poverty Alleviation Plan was undertaken from 1982 to 1986 with the recognition that poverty is the root cause of underdevelopment and malnutrition is one of the outcomes. The plan provided a means of streamlining basic service delivery among different development sectors to reach poor rural areas. Most poverty-stricken areas were also areas where malnutrition was high. and top-down planning was well aligned in terms of national planning and programming, while the integration of actions occurred at the community level, with strong community organization and management [14] . Health services increased the coverage and quality of maternal and child care through more effective antenatal services for pregnant women. Micronutrient supplementation was included, aiming at good pregnancy outcomes. Community-based growth-monitoring, expanded immunization, promotion of breastfeeding, and complementary feeding were the focus for promoting optimal child growth and development. Provision of oral rehydration therapy, deworming, potable drinking water, and sanitary latrines was also an integral part of primary healthcare. The main activities of the agricultural sector focused on subsistence food production, especially indigenous food sources, to improve maternal and child nutrition among communities, households, and schools. Nutrition was included in the primary education curriculum to increase nutrition knowledge and to incorporate nutrition into various learning modules, such as life skills, home economics, health education, and the school lunch program. The community development sector was also actively involved in supporting the process of community organization.
Success and sustainability of the community-based nutrition program
Implementation of Thailand's effective communitybased nutrition program led to marked improvement in the nutritional status of young children. Data from growth-monitoring and surveillance of children under 5 years of age showed a drastic reduction in third degree malnutrition (by weight-for-age, Thai standard). Mild and moderate malnutrition also declined significantly over 5 years (1982-87) and continued to decline throughout the 1990s. Several nationally representative surveys after 1987 also showed that the prevalence of stunting, underweight, and wasting was about 15%, 10%, and 5%, respectively, based on the WHO/National Center for Health Statistics (NCHS) reference [15] . During the Asian economic crisis in 1997/98, there was no rise in the prevalence of malnutrition among young children [16] . Currently, wasting or acute malnutrition is no longer a public health problem. Nonetheless, stunting and subclinical micronutrient deficiencies continue to compromise growth and development of young children and possibly underlie the long-term effects on health and functioning. Moreover, the rapid rise in overweight and obesity among children has become a priority public health concern. A new nutrition paradigm and strategy are thus needed in light of the current nutrition situation of the Thai people.
Conclusions
Thailand's effective community-based nutrition program was rooted in efforts to capitalize on cultural values concerning the care of children and illnesses in the family. Community members began to realize the importance of improving child care and nutrition when community awareness was raised about what malnutrition is and why it is an important, real problem. A key component of recognition and awarenessraising was the use of appropriate technology, such as weighing and regular monitoring, and later the use of a holistic set of BMN indicators. Intersectoral efforts to alleviate malnutrition were witnessed as part of a macropolicy. It was not until the use of BMN indicators, however, that effective multisectoral efforts began to materialize. Resource mobilization in terms of manpower, financing, and village organization and management was done through innovative capacitybuilding models -the village-level health volunteers, including VHCs and VHVs. Successful scaling up of community-based nutrition programs requires both policy and community actions. The streamlining of macrolevel resource allocations to clearly defined, targeted (poverty-stricken) areas allowed for the alignment of macro-and microlevel initiatives and for the strengthening of intersectoral implementation among relevant action programs.
